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MAXWELL S. DolY:!
IN THE FALL OF 1952, a small algal fragment
was brought to the author from Pearl Harbor3
by Mr. Charles Cutress. In April, 1953, a much
larger piece of the alga was brought in by Mr.
Spencer Tinker, who had found it washed ashore
near the Waikiki Beach Laboratory of the Uni-
versity of Hawaii. Both collections were readily
determined as representing a species of Acan-
thophora Lamouroux (1813: 132), a rhodo-
phytan genus. This genus is distinct and clearly
recognizable among the floral elements occur-
ring in this part of the world. A search of the
literature and the herbaria available revealed
no Pacific records of this genus from the Ha-
waiian Islands or, with one exception, east- of
the Western Caroline and Marianas islands
north of the equator.
Other collections during succeeding years, and
field observations as well, revealed a huge in-
crease in the abundance of the species in Ha-
waii during the next few years. In May, 1953,
Dr. D. W. Strasburg found this alga "in abun-
dance" at Keehi Lagoon, between Pearl Harbor
and the Port of Honolulu on the leeward side
of Oahu. Later the same month, a dense growth
of the alga was found by the author (numbered
10774) and Dr. E. Y. Dawson at Hauula, north
of Honolulu, on the windward side of the is-
land of Oahu. Parts of this collection are the
earliest collections from Hawaii represented in
both the Bishop Museum and the University of
California herbaria. From that time on, Acan-
thophora has been so common on the leeward
1 This work was made possible by a research time
grant from the Graduate Research Committee of the
University of Hawaii and facilitated by Office of Naval
Research contract 2591 (00).
Contribution number 154 of the Hawaii Marine
Laboratory. Manuscript received January 23, 1961.
2 Botany Department, University of Hawaii, Hono-
lulu 14, Hawaii.
S According to Me. Mikihiko Oguri, this algal col-
lection probably came from West Loch, between Lau-
Iaunui Island and the northwestern shore.
side of Oahu that it has not often been preserved
as an herbarium specimen.
Finally, during June, 1956, Dr. Otto Degener
collected and sent in a specimen (his no. 24105)
from Mokuleia on the windward shore of the
island of Oahu, northwestward from Honolulu,
collected by himself, Miss Marie Neal, and Dr.
Constance Hartt, with the annotation "... ubiq-
uitous some distance within the reef; observed
very rare here last year. This is first time aggres-
sive marine alga threatening native kinds." Cer-
tainly it appears to be replacing (crowding out)
elements of the native flora. Degener, who has
paid close attention to the reef population at this
particular site, feels the alga probably was not
there until, at most, 2 years before this collection
was made.
Not only have frequency of observance and
density of standing crop increased, but the dis-
tribution has been that of a progressive en-
circling of Oahu, one of the few islands of the
Hawaiian Group where Acanthophora has been
found.
The alga has spread to Kauai, another of the
Hawaiian Islands. Mr. Jan Newhouse has passed
on local stories that the alga was not found
around Kauai until about 1954 or 1955, and
the observation that it is now ubiquitous. This
genus was recorded from Kauai by Kohn and
Helfrich (1957: 243). Their mention of the
genus was based on observations of Newhouse
about November, 1956, and was not included
among the algae they collected and had identi-
fied by Dawson at the time their earlier work
(Helfrich and Kohn, 1955) was completed in
October and November of 1955. It has been
found neither among our earlier extensive col-
lections from Kauai nor by Newhouse among
his, but during August 1960, Dr. Charles La-
moureux and Mr. Tadayuki Kato made a collec-
tion (Lamoureux colI. no. 1542) of Acantho-
phora on Kauai at Poipu Beach.
Specific, though in part cursory, searches dur-
ing 1960 for Acanthophora on the islands of
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Hawaii, Lanai, and Maui variously by Robert
K. S. Lee, Mikihiko Oguri, Warren Wilson, and
the author have resulted in no traces of this
alga being found with one exception. The ex-
ception is a collection made by the author
(numbered 19431), Mrs. Meng Sung Doty and
Mr. Lee along the north shore of Lanai in No-
vember, 1960, where the alga was washed onto
the muddy sand beach in abundance, free or
attached to shells, coral, or even rocks up to
2 lb. in weight. Unfortunately, the Kawaihae
area on Hawaii and the shores of Molokai have
not been specifically searched for this genus, but
our collections made during earlier years from
these places do not include Acanthophora.
In the light of the ability and persistent
vigor of the algologists who have at one time or
another concerned themselves with the marine
algae of the Hawaiian Islands, e.g., Drs. W. A.
Setchell, Josephine Tilden, G. F. Papenfuss,4 I.
A. Abbott, and earlier, the Misses Minnie Reed
and Marie Neal, and Mrs. Nina H. Loomis, it
seems unlikely that this alga would have been
overlooked had it been consistently present. It
is a conspicuous alga. The older Polynesians in
Hawaii seem to have had no name for Acan-
thophora. If pressed for a Polynesian name now-
adays, the common man professing native acu-
men will apply local names such as manauea,
the name widely used formerly for species of
other genera, such as Gracilaria (now usually
referred to by the Japanese name, ogo).
Identifying the Hawaiian alga has led to a
consideration of the differences purported to
exist between the several species reported in the
Pacific. Many variants can be found in the mate-
rial that has been available for this study from
both the Atlantic and the Pacific, but for the
present it is felt that the many forms found
might best be treated as variants of one species.
Acanthophora spicifera5 (Vahl) Boergesen
(1910) is the name for this species having
priority insofar as we know.
• In correspondence, Dr. Papenfuss tells us that
neither he nor Setchell found this genus in Hawaii,
and that the only Hawaiian specimens in the Univer-
sity of California herbarium are duplicates of the
Hauula collections sent in by Dawson and mentioned
above.
5 Basonym=Fucus spicifcrus Vahl, 1802.
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Among the most common names6 considered
here as having been applied to the taxon A.
spicifera, as found in the Pacific, is A. orientalis
J. Agardh (1863). In describing A. orientalis
as a new species, J. Agardh listed the Marianas
Islands, of which Guam (13° N., 145° E.)7 is
one, as the source of one of the two collections
he had seen. The other collection was probably
from Manila Bay (14° N., 121° E.) in the
Philippines. Safford (1905: 30-32) says that in
the Marianas, the islands Guam, Rota (14° N.,
145° E.) and Tinian (15° N., 146° E.) were
visited by the Freycinet expedition. The material
of this expedition from these islands is believed
to be the source of one of the two collections
Agardh reported. In his text, Safford (1905:
177 f.) lists A. orientalis from Guam and we
presume this to be based on the Freycinet
record, since Safford also says Dumont d'Urville
collected several new species of algae on Guam.
We ourselves have seen no specimens from
Guam, despite a search through the several col-
lections, now in our possession, which were
made tHere by Mr. Ernani Mefiez in 1960.
Except for the reports from Hawaii, the genus
is not known to occur in the Pacific east of the
Marianas other than in the Ponape region, where
it has been reported by Yamada (1944: 44) as
A. muscoides (1.) Bory from Ant (70 N., 158°
E.), an atoll 8 mi. to the southwest of Ponape.
It is common about the large subcontinental
or continent-related islands of the far western
Pacific and, as A. spicifera, according to Womer-
sley (1958), in northern Australia. The genus is
reported (Kanda, 1944: 749) from Palau (70
N., 134° E.) as A. orientalis. As A. thierii
Lamx. the genus is recorded from the Admiralty
Islands (probably 2° S., 147° E.) and Tonga-
tabu (21° S., 175° W.) by Dickie (1875b:
238, 235, resp.) and from Torres Straits (10°
S., 143° E.) by Dickie (1876: 447). Acan-
thophora is common in the warmer part of the
Atlantic, and Lamouroux (1813) believed the
genus to be circumequatorial.
It seems entirely possible that this species
o The only similar species not mentioned otherwise
here appears to be A. aoki Okamura, 1934.
7 The approximate latitude and longitude in degrees
is given for the convenience of those interested in the
location of the places named.
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could have arrived in Hawaii from the west on
a ship bottom, i.e., a man-made facilitation of
the oceanic drift method of dispersal. This
would be the carrying of an organism "up-
stream."s The progressive increase in abun-
dance around the island over several years' time,
and, recently, what appears to be a leveling off
in abundance, is considered evidence of an in-
troduction into the Honolulu-Pearl Harbor
area. The Honolulu-Pearl Harbor shore area is
the part of the state having the greatest traffic
with regions of the world where Acanthophora
has been known as a common component of the
flora for a long time. This area is not climatically
extreme for the state. However, since Honolulu
has been in contact with the East and West via
ship for centuries, it seems likely that some re-
cent unusual occurrence may have implemented
this transport. The three following events have
come to our attention and are considered in
this regard.
First, the recent warming of North Pacific
waters (e.g., since the low temperature year of
1955 at Christmas Island, 20 N., 157 0 W.)
would not, it seems, be accountable for the fol-
lowing reasons: first, the warm temperatures
did not begin until after the alga was well
known in Hawaii, and, secondly, there has been
little abnormality of water temperatures in the
Hawaiian area itself.
A second unsual event that may have led to
the introduction is the increase in traffic be-
tween the Honolulu-Pearl Harbor area and the
Far East during World War II, 1941-45, and
during the Korean Police Action, 1950-53. The
idea is that a number of small introductions at
nearly the same time might have provided to-
gether a sufficiently large inoculation for the
species to become established. From the rate of
spread we tend to exclude the first period. The
second is more timely. There is no special evi-
dence that would lead one to choose this latter
as the probable period, though such changes in
oceanic traffic have been held to account for
8 This is the customarily posrulated direction of mi-
gration in deriving the populations of Hawaii, as sum-
marized by Zi=erman (1948), and Gosline and
Brock (1960). Ladd (1960) has emphasized a some-
what different possible mode of origin for the popu-
lations of the Pacific islands.
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the distribution of barnacles in some cases else-
where in the world.
A heavily fouled barge, the "Yon 146," towed
to Pearl Harbor from Guam, provides an exam-
ple of the third, and more specific, type of event
that may have led to the establishment of Acan-
thophora in Hawaii. The idea here is that one
heavily "fouled bottom" could have provided a
sufficiently large inoculation for the species to
become established. Upon arriving in Pearl Har-
bor February 3, 1950, this "fuel oil barge (non-
self-propelled)" was placed in a dry dock. The
Pearl Harbor dry docks are about 12 km. by
water and 8 km. in a straight line from the
place Cutress collected the first material of
Acanthophora found in Hawaii. The dry dock
is about 30 km. by water from the place Tinker
first found this species of Acanthophora.
Fish and gastropod collections were made
both from the growths, often 3-8 in. thick, on
the barge and from the small pools left under
the barge in the otherwise dry dry dock. They
were made, at least in part, on April 10, 1950,
and variously by Tinker, George Campbell, and
Kenneth A. Wong. This vessel, 200 ft. long, 56
ft. in beam, concrete-hulled, under different
descriptive names, has been mentioned as a pos-
sible means of fish introduction by several au-
thors, e.g., by Gosline and Brock (1960: 26),
who have studied collections made on it. The
same vessel is reported by Edmondson (1951:
183, 212) as having brought in invertebrates
which have become established,9 such as the
brachyuran crab, Schizophrys aspere, common to
the far western Pacific. Chapman and Schultz
o From accounts of long-time residents of the area,
known distribution of the species, and information in
the literature, it seems to me almost certain that Coty-
lorhizoides pacificus (Mayer) and Cassiopea medusa
(Light), both Rhizostomae, were accidentally intro-
duced to the Pearl Harbor area during the 1941-45
period. The type locality of these two medusae is the
Philippine Islands. In Hawaii both were restricted to
Pearl Harbor until about 1950. About this time,
Cassiopea appeared in Honolulu Harbor and the Ala
Wai Canal. Later, 1953-54, Cotylorhizoides appeared
in Kaneohe Bay. Until the time of my departure (De-
cember, 1955) neither medusa was known from the
other Hawaiian Islands, Line Islands, Marshalls, Gil-
berts, etc. Both forms undoubtedly came to Hawaii as
scyphistoma on ships or the like, as neither are medu-
sae of the open ocean.-C. E. Cutress, June, 1960.
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(1952) concluded there was no evidence among
the fish records they obtained that species had
been brought to Hawaii in the fouling popula-
tion on that barge. Dr. C. M. Burgess, who,
along with Campbell and Tinker, provided much
of the specific information on these events,
told the author that the species of the molluscan
genus Cypraea brought in on this vessel, the
"Yon 146," did not become established in Ha-
waii, and this has been affirmed by Dr. Alison
E. Kay, who is a student of this genus.
In commenting upon Tripterygion hemimelas
Kner & Steindachner and Ecsenius hawaiiensis
Chapman & Schultz, two blennioid fishes re-
ported to have been collected from the pools
of water in the dry dock holding the "Yon 146,"
Strasburg (1956: 245 f.) notes that the speci-
mens of T. hemimelas were similar to a species
from the Samoan Islands (14 0 S., 171 0 W.).
The service record of this barge, as far as the
author has been able to trace it, indicates that
it was tied up at Apra (13 0 N., 145 0 E.),
Guam, from 1945 to the date it was towed to
Pearl Harbor, a period of about 4 years. Thus
is does not seem likely that it would have been
directly the means by which a Samoan fish would
have been introduced into Hawaiian waters.
Whether T. hemimelas occurs in Guam or not
is not known to the present author.
Possibly·'the blennioid fish, Omobranchus
elongatus (Peters), was brought to Hawaii
(Strasburg, 1956: 257) from the Samoan area
along with chunks of reef rock bearing living
specimens of the giant clam, Tridacna. At least
for the present, this splendid possible avenue of
introduction is discounted; though Acantho-
phora has been reported (Reinbold, 1896) as
A. orientalis from Upolu (14 0 S., 171 0 W.),
Western Samoa.
Individual ships have been cited previously
as the means by which algae have been intro-
duced into the Central Pacific. Dickie (1875a:
33) published a note to the effect that Viva
latissima Linnaeus was introduced to Mangaia
(22 0 S., 1580 W.) in the Cook Islands when
a whaling ship from the Antarctic was wrecked
there on the reef in 1852. There is the pos-
sibility, however, that the wrecked ship merely
provided a favorable habitat, in which habitat
an ulvoid alga interpreted by Dickie as repre-
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sentative of this specific taxon appeared. In
form the ulvoid algae, of the larger benthic
algae, are among the most plastic in respect
to environmental conditions.
Kohn (1959: 81) records Acanthophora
(using the binomial A. orientalis) from Kaneohe
Bay, Oahu, Hawaii, where it was the substratum
upon which the eggs of Conus quercinus were
found attached in February, 1956. C. quercinus
has been recorded for Hawaii for many years
(e.g., Bryan, 1915: 454), but the alga for only
a few years. If C. quercinus is very host-specific
in its egg-case depositing, this observation of
Kohn's could be taken to imply long presence
of Acanthophora in Hawaii. Though the alga
is independent of the mollusc, if the mollusc is
restricted to the algal species for egg-case de-
position, the alga would probably have had to
be here first and it would have taken many
years for the mollusc to develop modified egg-
case depositing habits including Acanthophora
as a host. Our impression1o is, however, that
egg-case attachment by molluscs is not very
specific, substratum-wise, and therefore, that
there is no implication in Kohn's record that
Acanthophora grew in the islands, say, in 1915.
After considering the types of events
described above, we feel that it is most likely
that A. spicifera arrived recently in Hawaii via
the fouled bottom of a ship. Aside from the
ordinary ship traffic, similar opportunities for
introduction by vessels other than the "Yon
146" are known. One of these opportunities is
provided in the case of a similar vessel, the
"Yogn 41," which was towed from Subic Bay
(15 0 N., 1200 E.) in May, 1947. This "gas-
oline barge (non-self-propelled)" was dry-
docked in February, 1950, in Pearl Harbor.
While Subic Bay is unknown phycologically, A.
spicifera is common in the general area, e.g., in
Manila Bay a few miles to the south it is
abundant. However, from the timing of the
events and from the rate of spread after the
first specimens were found, it is believed that
10 A letter received since from Prof. ]. M. Oster-
gaard supports this impression concerning the specific-
ity of egg-case deposition by Conus and tells us of his
"finds" of C. quercinus in the Honolulu Harbor area
as dead shells in 1902 and 1905 and as living shells
in 1915.
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an earlier vessel would be much less likely a
source of the introduction of A. spicifera than
the "Yon 146."11
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